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The anatomy of the aortic arch may play a critical role indetermining the appropriate surgical technique to be usedfor the emergency treatment of patients with type A dis-section of the thoracic aorta.1,2 Approximately 80% of the
population has the normal 3-vessel aortic arch.3,4 The most com-
mon variation (11%) from the usual anatomy is a 2-vessel arch,
known as “common origin of the carotid arteries,” (COCA) in
which the left common carotid artery arises from the innominate
artery, leaving only 2 branches originating from the aortic arch.4,5
This pattern clearly results from slower growth of the ventral aortic
roots between arches III and IV, allowing fusion between the
innominate artery and the left common carotid artery. In COCA, the
vertebral arteries usually arise normally from their respective sub-
clavian arteries.6,7 The vertebral artery develops in the embryo as a
longitudinal channel connecting the cranial intersegmental arteries
and is, therefore, usually a branch of the subclavian artery.
Incorporation of the proximal left seventh intersegmental artery into
the developing aorta results in the left vertebral artery arising
directly from the aortic arch.4 In the present case of type A dissec-
tion in the presence of COCA, the left vertebral artery arose directly
from the aortic arch and was markedly dilated and enlarged. This
variation of COCA actually resulted in the anomalous left vertebral
artery protecting the left side of the brain from ischemia that might
have developed as a result of the type A dissection that involved and
nearly occluded the anomalous carotid arteries.
Clinical Summary
A 43-year-old man who had tested positive for human immunode-
ficiency virus, as well as syphilis and hepatitis C, came to
Georgetown University Hospital with acute onset of chest pain
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radiating to the posterior part of the neck. Pertinent physical find-
ings included a blood pressure in the right arm that was 40 mm Hg
less than in the left arm, a grade 4/6 diastolic murmur consistent
with aortic insufficiency, and normal results on the neurologic
examination. 
Emergency studies, including a transesophageal echocardio-
gram and a thoracic aortogram, disclosed a type A dissection of the
thoracic aorta with severe aortic valve insufficiency. The patient
was also found to have COCA from the innominate artery and a
large dilated left vertebral artery originating directly from the aor-
tic arch. Both the left and right common carotid arteries were
involved in the dissection with severe compromise of blood flow
especially to the left common carotid artery (Figure 1). 
The patient underwent a successful emergency Bentall proce-
dure with the use of a composite graft with a 31-mm mechanical
valve and had an uneventful postoperative course. The surgical
procedure restored equal blood pressure to the arms, and the
patient remained neurologically intact postoperatively.
Discussion
Type A aortic dissection leads to distal vascular complications in
approximately one third of patients by thrombus formation, by dis-
charge of embolic debris, by intussusception of a detached intima,
or because of impedance of blood flow in the true lumen caused by
the encroachment of the false lumen. Depending on the site of arte-
rial occlusion, compromised blood flow resulting from the dissec-
tion may lead to stroke, limb ischemia, renal failure, mesenteric
infarction, or other solid organ infarction. Stroke occurs in approx-
imately 7% of patients with type A dissection, most commonly as
a result of carotid artery occlusion.5,8 Indeed, one study found that
85% of all dissection-related strokes resulted from carotid artery
occlusion and that all strokes occurring in association with type A
dissections resulted from carotid artery occlusion. Stroke associ-
ated with type A dissections is a strong predictor of late mortality
and morbidity and is associated with poor long-term prognosis.9,10
Our patient had a rare combination of neck vessel anomalies
and type A aortic dissection (Figure 1) that has not been reported
previously. His aortic dissection extended into both common
carotid arteries and nearly occluded the left common carotid artery
that originated from the innominate artery. However, the dissection
did not involve the large left vertebral artery that arose directly
from the aorta. Although the left common carotid artery was nearly
occluded and the right common carotid artery was severely com-
promised, the patient had no preoperative neurologic defects, sug-
gesting that the large left vertebral artery played a protective role
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in this unique combination of congenital anomalies and acquired
disease of the thoracic aorta. 
The question arises as to why the left vertebral artery was so
enlarged, and we have no answer. Clearly, one possibility is that
because of the specific set of congenital anomalies (COCA with
origin of the left vertebral artery directly from the aorta), the left
common carotid artery did not supply as much of the brain as it
normally does and the vertebral artery was enlarged to compensate
for that deficiency in carotid artery flow. Regardless of the expla-
nation for the enlarged left vertebral artery, it is important to know
that this combination of anomalies can be encountered in the pres-
ence of type A dissection of the thoracic aorta and that its treat-
ment is the same as that for the normal 3-vessel configuration of
the aortic arch.
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Figure 1. Type A aortic dissection with associated anomaly of the neck vessels. AI, Aortic insufficiency. Right panel,
Intimal flap extended to the innominate artery trunk (lower arrow) and to the left common carotid artery (upper
arrow). 
